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EDITORIAL. 


EDITORIALS. 


Qualifications of Teachers of Engineering.—It is well for 
all of us, both old and young members of the teaching pro- 
fession, to read and consider carefully articles such as that of 
Professor Vladimir Karapetoff appearing in this number of 
the BuLLETIN. Many teachers have and still do claim that 
the one and only essential factor in a good teacher is a thorough 
knowledge of his subject. We are coming to the time when 
we shall require every. teacher of engineering to be not only 
thoroughly grounded in the fundamentals of the subject 
which he teaches, but also he must have a thorough grounding 
in the pedagogy of the subject. How this is to be obtained 
under the present system of preparation of teachers is not 
quite evident. Many, perhaps most of the teachers of engi- 
neering subjects, are selected because of their scholastic ability 
exhibited while they were students. To this is added, some- 
times, a small amount of practical engineering experience. Is 
it not time to require a knowledge of the fundamentals of 
psychology and pedagogy of young men who desire to become 
teachers in engineering colleges? 

In this connection the readers of the BULLETIN will be 
interested in an article by Professor Roswell P. Angier, Di- 
rector of the Psychological Laboratory of Yale University, on 
**Certain Psychological Principles Involved in Teaching’’ 
which will appear in the April number of the BULLETIN. 

Engineers and English.*—Style in writing has been com- 
pared to a window. The best window is one which is so clear 
that the light passes through it as through an opening. When 
the window begins to attract attention, there is something 
wrong with it. It is the same with style. It should be so 
clear as not to obstruct the flow of thought from the printed 
page to the mind of the reader. When the reader begins to 
notice the style, and his attention is distracted from the 
thought which the words are intended to transmit, the writinz 
is at fault. Unfortunately, most of our engineering schools 

* Reprinted by courtesy of the Electric Railway Journal. 
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EDITORIAL, 


do not give sufficient attention to instruction in rhetoric, or 
the art of expression. The science of engineering in its 
various phases has developed so rapidly that the courses of 
study in the technical schools have had to be confined very 
closely to engineering studies, and that of English has been 
neglected. Again, after he leaves college, the average engi- 
neer does not have much opportunity to acquire ease in writ- 
ing clear and concise English, and the work which he has 
to do in preparing contracts and specifications certainly does 
not help him in this respect. Yet an ability to do so is neces- 
sary if he wishes to impress his ideas upon any large number 
of other persons. In this issue we take pleasure in publishing 
a well-written letter on the subject of the use of English, by a 
professor who tries to teach engineering students how to write. 
Every reader of this paper who has letters, shop orders, re- 
ports, technical papers, addresses or anything else to write 
can profitably give this subject careful attention. 

Discussion of Papers.—The Publication Committee would 
be glad to receive discussions on any of the papers, particu- 
larly those on laboratory instruction which appear in the 
BuLLETIN from time to time. It is the aim of the Publica- 
tion Committee to have at least one illustrated article om 
laboratory instruction in each number of the BULLETIN. 


AMES MEETING. 


The chairmen of convention committees at Ames held a 
conference recently to perfect arrangements for the Conven- 
tion. It is hoped that it may be possible to make the housing 
of the convention an all-college affair so that the whole con- 
vention may be centered on and immediately around the 
campus which contains one hundred and twenty acres of orna- 
mental grounds. The committee believes that the plan of 
obtaining in advance the names of those who expect to attend 
may make it possible to arrange in advance for some congenial 
grouping at Fraternity houses. 

The plans of the entertainment committee are not com- 
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SOCIETY NOTES. 


pletely outlined as yet, but so far as they have gone they 
include side trips by trolley line to gypsum mines at Fort 
Dodge and to the Capitol City at Des Moines. It seems that we 
are to be disappointed in not having a large new hotel ready. 
A new house with twenty rooms, however, has been opened 
in the village and we could secure the exclusive use of it, 
if it were so desired, by speaking in advance. It seems, how- 
ever, that it would be better to take care of all at the College 
and try to make the meeting unique in that it would be an 
all-college affair throughout. 


SOCIETY NOTES. 


The question of printing in the BULLETIN the papers which 
are to be presented at the convention prior to their presenta- 
tion was submitted by letter to the Council for an expression 
of opinion. The result of the eighteen replies so far received 
indicate that about two out of three are in favor of printing 
the papers prior to the convention. Some of the members 
might care to express an opinion on this subject. 


The Society has received an invitation to send a delegate 
to attend the inauguration of Edward Kidder Graham as 
President of the University of North Carolina, Chapel Hill, 
N. C., April 21, 1915. 


Vice-President Norris and Treasurer Wiley represented the 
society at the inauguration of The Engineering Foundation, 
January 27, 1915, at 8:30 P.M., in the Auditorium of the 
Engineering Societies Building, New York, N. Y. 


President Marston has appointed the following member- 
ship committee from Wisconsin, Illinois, and institutions west 
of the Mississippi River: Dean O. V. P. Stout, University of 
Nebraska, Lincoln, Neb.; Dean F. C. Shenehon, University of 
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NEW MEMBERS. 


Minnesota, Minneapolis, Minn.; Dean C. R. Richards, Uni- 
versity of Illinois, Urbana, Ill.; Dean P. F. Walker, University 
of Kansas, Lawrence, Kans.; Dean A. W. Richter, University 
of Montana, Bozeman, Mont.; Dean G. A. Covell, Oregon 
State College, Corvallis, Ore.; Dean D. W. Spence, Texas A. 
& M. College, College Station, Texas; Professor F. P. Spald- 


ing, University of Missouri, Columbia, Mo. 


NEW MEMBERS. 


ADELSPERGER, ROLLAND, Professor of Architecture and Archi- 
tectural Engineering, A. & M. College of Texas, College Sta- 
NEES MINN. Sace’s ors pao arog eeta tne asa em aes hws wins walewe ease 

AvGEL, W. P., Assistant in Electrical Engineering, Oklahoma A. 
& ME College, Stillwater; Olas... cc cscs cccccccccccccccess 

BLAKESLEE, D, W., Assistant Professor of Electrical Engineering, 
University of Arkansas, Fayetteville, Ark. ................. 

CrawForD, D. F., General Superintendent Motive Power, Penna. 
Lines, and Director Mechanical Railway Engineering, Uni- 
versity of Pittsburgh, Pittsburgh, Pa. ................ men 

Dycue, H. E., Assistant Professor of Electrical Engineering, Uni- 


versity of Pittsburgh, Pittsburgh, Pa. .................+2+- 
CasE, G. W., Associate Professor of Sanitary Engineering, Uni- 
versity of Pittsburgh, Pittsburgh, Pa. ............+..eeeeee 
Foraker, F. A., Instructor in Mathematics, University of Pitts- 
DL POR FING on. 556s 6b stan cnsdinneneceesiensse 


FREEMAN, P. J., Instructor in Applied Mechanics, Kansas State 
Agricultural College, Manhattan, Kans. .................--- 
GopparD, R. W., Professor of Electrical Engineering, State A. & M. 
College of New Mexico, State College, New Mexico.......... 
Goupine, H. J., Jr., Professor of Descriptive Geometry and Draw- 
ing, University of Michigan, Ann Arbor, Mich. .............. 
HAUSMANN, ERICH, Assistant Professor of Physics and Electrical 
Engineering, Polytechnic Institute of Brooklyn, Brooklyn, 


LARKIN, F. V., Assistant Professor of Mechanical Engineering, 
Lehigh University, South Bethlehem, Pa. .................. 
Lusy, WM. A., Head of the Department of Mathematics, North- 
out Einee Bainel, Temas CE; BEGG . ow ic ccecccscccscceses 
Lyon, D. A., Metallurgist, U. 8. Bureau of Mines, University of 
pee Pee TOs SIUM ooo co Ssh cc cecsetscodecescns 
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1915 


1915 


1915 


1915 


1915 


1915 
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1915 








APPLICANTS FOR MEMBERSHIP. 


McCanbLEss, L, C., Instructor in Civil Engineering, University of 
DN, . PICO, DR)... ooo osikcsvesavevevessvvctoese 1915 
McCormick, 8S. B., Chancellor, University of Pittsburgh, Pitts- 
RS nach ch nk Seuss 4 See SENSES TES Tees ee seks + 1915 
McNar, G. B., Instructor in Electrical Engineering, Kansas State 
Agricultural College, Manhattan, Kans. ...................- 1915 
MATHEWSON, J. S., Instructor in Engineering, The Municipal Uni- 
I CE AOR). BN AI 56 eScncecceescerevesvess 1915 
MELLER, H. B., Acting Dean, School of Mines, and Professor of 
Mining, University of Pittsburgh, Pittsburgh, Pa. .......... 1915 
Morrison, R. L., Professor of Highway Engineering, A. & M. Col- 
lege of Texas, College Station, Tex. ............-..eeeeeeee 1915 
ParKIN, J. H., Lecturer, University of Toronto, Toronto, Ontario, 
I oiler ah acscdi nl cc Illeana ide ative taney Sage 6% Sere ktioe 40-9 1915 
Powers, W. P., Instructor in Electrical Engineering, University of 
Piseeeerae, Pitter, POs. so. .0.0sos cc wscscsccces vccsces 1915 
Suurr, J. C., Assistant Instructor in Steam and Gas Engineering, 
Kansas State Agricultural College, Manhattan, Kans. ....... 1915 
Sir, S. A., Assistant in Department of Architecture and Draw- 
ing, Kansas State Agricultural College, Manhattan, Kans..... 1915 
Sranton, C. B., Assistant Professor of Railroad Engineering, 
Carnegie Institute of Technology, Pittsburgh, Pa. .......... 1915 
Srerson, J. M., Lecturer in Geometry, University of Alberta, 
MN 6 cota cadbcuetn wer ees thee seve 1915 
VANDERBEEK, H. A., Professor of Civil Engineering, Government 
Institute of Technology, Shanghai, China ................. 1915 
Waite, E. B., Dean and Head Consulting Department, American 
School of Correspondence, Chicago, Ill. ...............5.00. 1915 
Wine, 8S. R., Acting Professor of Mechanical and Electrical Engi- 
neering, Pennsylvania College, Gettysburg, Pa. ...,......... 1915 
Wotr, H. J., Professor of Mining, Colorado School of Mines, 
SC ED oie bbcaweeeey aac eeetaubs sees recked Gave sss 1915 


APPLICANTS FOR MEMBERSHIP. 


Ace, T. R., Prof. of Highway Engineering, Iowa State College, 
Ames, Ia. 

Broprr, Hueu, Asst. Prof. of Surveying, Univ. of Michigan, Ann 
Arbor, Mich. 

GronpaHL, L. O., Instructor in Physics, Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. 

Hancock, CuHas., Assoc. Prof. of Mechanical Engineering, Univ. of 
Virginia, University, Va. 
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Haw.ey, R. S., Professor and Head of Mechanical Engineering De- 
partment, Colorado School of Mines, Golden, Colo. 

HENSHALL, P, P., Instructor in Machine Design, Pennsylvania State 
College, State College, Pa. 

Hoxton, L. G., Assoc. Prof., Univ. of Virginia, University, Va. 

LAPHAM, J. 8., Instructor in Applied Mathematics, Univ. of Virginia, 
University, Va. 

Newcoms, J. L., Prof. of Civil Engineering, Univ. of Virginia, Uni- 
versity, Va. 

NicHoLs, C. S., Asst. to the Dean and Director, Division of Engineer- 
ing, Iowa State College, Ames, Ia. 

Munn, 8S. W., Lecturer in Mathematics and General Engineering, 
Queen’s Univ., Kingston, Canada. 

RopMAN, W. S., Prof. of Electrical Engineering, Univ. of Virginia, 
University, Va. 

Straw, J. B., Instructor in Electrical Engineering, University of Penn- 
sylvania, Philadelphia, Pa. 

TRUMMELL, M. F., Instructor in Electrical Engineering and Physics, 
Univ. of Virginia, University, Va. 


LETTERS TO THE EDITOR. 


Rare indeed are the thrills which accompany the receipt of 
letters such as the one following. It is published here as a 
sure guide to Editorial favor, which all may safely follow.— 
THE Epiror. 


Dean F. L. BisHop, 
Secretary S. P. E. E., 
University of Pittsburgh, 
Pittsurgh, Pennsylvania. 

My dear Dean Bishop:—I am enclosing six applications to 
membership in the S. P. E. E. from members of the Engineer- 
ing Faculty of the University of Virginia. 

I am sure that I shall be able to send a few more later, and 
would be glad to receive a few more application blanks and 
cireulars. 

Dean Thornton of our Engineering Department has author- 
ized the submission of the University of Virginia for institu- 
tional membership and if the application should be signed by 
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LETTERS TO THE EDITOR. 


the Dean or President of the University will you kindly advise 
me to that effect. 

I am sending these applications now rather than after a 
complete canvass of the Faculty in the hope that we may be 
represented in the forthcoming Year Book. 

Personally I hope to be able to attend the annual conven- 
tion next June and think I shall find some of my colleagues 
who will accompany me. 

Thanking you for your cordial reception of my overtures in 
regard to membership I am 

Very cordially yours, 
WALTER SHELDON RODMAN. 

Enclosures : 


Dear Prof. Norris: 

Thank you for calling my attention to the excellent paper 
by Professor 8. C. Earle on the use of English. This branch 
of education is one of great importance to engineering stu- 
dents, but unfortunately they have little interest in it. Per- 
haps this is largely due to the methods of instruction, wherein 
long essays are usually required on subjects concerning which 
students have no knowledge except what they derive from 
books. If the length of the essays were limited to two hun- 
dred words, and if the subjécts were those in which the stu- 
dents have actual knowledge, it seems to me that far better 
results might be obtained. Many of these essays ought to be 
read by the writers to the assembled class. The manner in 
which they are received by the audience will indicate to the 
writers whether they have done well or poorly, without any 
comment by the instructor. A weekly exercise of this kind 
might do much to interest students in the proper use of 
English. 

Yours truly, 
MANSFIELD MERRIMAN. 














BOOK REVIEW. 


BOOKS RECEIVED. 


Strength of Materials. By H. E. Murpoox. Published by 
John Wiley & Sons, Ine. 

Materials of Machines. By AtBert W. Smita, Published by 
John Wiley & Sons, Inc. 

Mechanism of Steam Engines. By JaMEs and Doz. Pub- 
lished by John Wiley & Sons, Ine. 

Structural Steel Drafting and Elementary Design. By CHas. 
D. ConkKLIN, Jr. Published by John Wiley & Sons, Inc. 
Alternating Current Electricity. By Timer and Hicsr. 

Published by John Wiley & Sons, Inc. 


BOOK REVIEW. 


The Spectroscopy of the Extreme Ultra-Violet. By THEODORE 
LyMAN, Assistant Professor of Physics in Harvard Uni- 
versity. Longmans, Green & Co., New York. 1914. Pp. 
134. Price, $1.50. 

This book is one of the monographs on physics edited by Sir 
J. J. Thomson and Frank Horton. As the author says in the 
preface, it deals specifically with the spectroscopy of the 
Schumann region in that it has to do with the ultra-violet 
spectroscopy where air and other gases play important parts 
as absorption mediums. The absorption for various solids 
and gases is given together with the emission spectra of solids 
and gases. Apparatus and methods of investigation are 
thoroughly discussed. The chapter on the extreme ultra- 
violet leads to an introduction of the field recently developed 
by the new discoveries in the X-rays. An excellent table of 
wave lengths and a very complete bibliography adds to the 
value of the book for research purposes. 

F. L. B. 
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COLLEGE NOTES. 


Columbia University.—The following men delivered lec- 
tures to the graduate students in highway engineering: Mr. 
W. H. Fulweiler, chief chemist, United Gas Improvement Co., 
January 4, on ‘‘Manufacture of Refined Water Gas Tar’’; 
Mr. P. P. Sharples, chief chemist, Barrett Manufacturing 
Co., January 5, on ‘‘Chemistry, Manufacture and Testing of 
Refined Coal Tars and Methods of Transportation’’; Major 
W. W. Crosby, chief engineer, Maryland Geological and Eco- 
nomic Survey, January 11, on ‘‘ Preliminary Investigations in 
Highway Engineering—Value and Methods Employed’’; Mr. 
W. H. Connell, chief, Bureau of Highways and Street Clean- 
ing, January 18, on ‘‘Special Features in Street Cleaning— 
Snow Removal and Annual Municipal Clean-Up Week.’’ 

University of Minnesota.—Dr. Burt L. Newkirk, of the 
Department of Mathematics and Mechanics of the College of 
Engineering, recently delivered a lecture on the gyroscope at 
Duluth. This lecture was the third of a course of seven lec- 
tures and entertainments under the auspices of the General 
Extension Division of the University. 

Professor John J. Flather, head of the Department of Me- 
chanical Engineering, is spending a year’s leave of absence in 
Seotland. He has recently moved from Girvas to Edinburgh. 

Mr. Adolph F. Meyer, associate professor of hydraulics in 
the College of Engineering of the University of Minnesota, 
has been engaged as consulting engineer for the International 
Joint Highway Commission, in connection with investigations 
made on boundary waters. These investigations have ex- 
tended over the past two and a half years, and in this work 
Professor Meyer has been associated with Mr. Arthur V. 
White, of the Conservation Commission of Canada. This 
gives the United States one consulting engineer and Great 
Britain a second. The work has involved extensive investiga- 
tion relating to the regulation of the levels of the Lake of the 
Woods, and the utilization of the waters tributary to that 
lake. Water power and water supply, navigation, fishing, and 
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COLLEGE NOTES. 


agriculture are the chief interests concerned. Minnesota is 
vitally interested in this investigation inasmuch as about 
11,000 square miles of the drainage basin of the Lake of the 
Woods lie in this state. 

*Oklahoma A. & M. College.—Edward J. Kunze, for four 
years assistant professor of mechanical engineering at the 
Michigan Agricultural College, has been appointed professor 
of mechanical engineering at the Oklahoma A. & M. College. 

University of Pittsburgh—aAs a result of the success of 
the first course in evening work offered by the School of Engi- 
neering, which was one in ‘‘The Valuation of Public Utilities’’ 
given in the winter and spring of 1913-14, the demand for 
similar courses has been so insistent that it has been found 
necessary to organize the Evening School of Engineering. 
The School was opened on the evening of October 19, 1914, 
with an enrollment in the following courses: 

Valuation of Public Utilities, Chemical Engineering, Rail- 
way Mechanical Engineering, Power Plant Engineering, 
Engineering Thermodynamics, Machine Design, Mechanics of 
Materials, Engineering Mathematics, Elements of Electrical 
Engineering, Concrete Engineering, Concrete Bridges and 
Culverts. 

These courses are given in addition to the regular day 
courses in engineering, and are administered by representa- 
tives of the regular engineering faculty. All of the courses 
are of university grade and an equivalent credit is allowed to 
those who later take up work in the day school. 

The opening of this school has demonstrated a fact not 
heretofore appreciated, viz., the demand for advanced work 
in engineering in an industrial community. 

University of Texas.—A chapter of Sigma Xi honorary 
society has been granted to the University of Texas. There 
are fifteen charter members. 

Dr. O. H. Hay, of Washington, D. C., and at present con- 
nected with the Carnegie Institute, was a guest at the Uni- 


* Correction. 
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COLLEGE NOTES. 


versity of Texas in December and delivered an address before 
the Seience Club. 

University of Utah—The new administration building of 
the University of Utah, just completed at a cost of $300,000 
was formally opened on June second. In the receiving line 
were Governor William Spry of Utah, and President Joseph 
T. Kingsbury, the regents and the deans of the university. 
The building is constructed of steel and concrete, faced with 
white sandstone, a light granite being used as far as the first 
floor. The building is four stories high, and is 235 feet long 
by 75 feet wide. 

Accommodations are provided for the executive offices, the 
university library and reading room, the art gallery, the 
archaeological museum and a few class rooms. It is the largest 
and most conspicuous of the twelve university buildings. It 
directly faces South Second Street, one of the main thorough- 
fares_of Salt Lake City. The university campus consists of 
ninety-three acres of ground between the eastern borders of 
the city and the Fort Douglas military reservation, on a 
bench about five hundred feet above the Salt Lake valley. It 
is often declared to be one of the most beautiful in the country. 

Yale University.—For three weeks before the opening of 
the fall term, the junior classes in both Mechanical and 
Electrical Engineering at the Sheffield Scientific School were 
engaged in studying manufacturing methods and power plant 
operation in the city of New Haven and vicinity. 

This is the second year the work has been required. This 
year there were 106 students taking the course. Each student 
devoted eight hours a day to the work. Mr. H. L. Seward, 
who planned and developed the course, was aided by twelve 
assistants. 

New Haven and vicinity offer exceptional advantages for 
such instruction, because of the many and diversified in- 
dustries represented in this locality and because of the willing- 
ness of the owners to extend privileges for the work. Over 
forty local firms codperated with the Department of Me- 
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THE ENGINEERING FOUNDATION. 


chanical Engineering in making this course as success. At the 
Mason Laboratory of Mechanical Engineering the Brown and 
Sharpe Company of Providence, R. I., had in operation one 
of its latest 2-A Universal Milling Machines. The expert 
operating this machine assisted all students in gaining com- 
plete information concerning its design, construction and 
operation. Last year new machines were exhibited by the 
National Acme Manufacturing Company, Cleveland, Ohio, 
and also by the Windsor Machine Company, Windsor, 
Vermont. 


THE ENGINEERING FOUNDATION. 


Under brilliant auspices the ‘‘ Engineering Foundation ”’ 
was inaugurated formally at the United Engineering So- 
cieties’ building in New York, on Jan. 27. This is a fund to 
be ‘‘ devoted to the advancement of the engineering arts and 
sciences in all their branches, to the greatest good of the engi- 
neering profession and to the benefit of mankind.’’ The 
initial gift of $200,000 to the foundation has been made by 
Ambrose Swasey, a member of the well-known firm of Warner 
& Swasey, of Cleveland, Ohio, manfacturers of astronomical 
instruments, and machine tools. Mr. Swasey has contributed 
largely to many other enterprises for the publie good. 

The foundation was accepted by the United Engineering 
Society, comprising the American Institute of Mining Engi- 
neers, the American Society of Mechanical Engineers and the 
American Institute of Electrical Engineers. The American 
Society of Civil Engineers has promised co-operation and will 
have equal representation with each of the other societies on 
the board of directors. The dedication exercises were well 
attended and impressive addresses were made by Gano Dunn, 
Henry 8. Pritchett, Ambrose Swasey, Robert W. Hunt and 
Alexander C. Humphreys. 

The Society for the Promotion of Engineering Education 
was Officially represented by vice-president Henry H. Norris, 
associate editor of the Electric Railway Journal. 
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ON THE PREPARATION AND QUALIFICATIONS 
OF A TEACHER OF ENGINEERING.' 


BY VLADIMIR KARAPETOFF, 


Professor of Electrical Engineering, Cornell University. 


Fundamental Thought.—As a person must be born with a 
good singing voice to become a singer, so to become a good 
teacher one must be born with an inclination to teach, to ex- 
press oneself, to guide others. Nevertheless, much intelligent 
training, study, introspection and observation is required in 
order to become a truly useful, proficient and inspiring teacher. 
In fact, a devoted teacher is in training all his life developing 
his personality along the lines indicated below. 

The purpose of this address is to suggest certain features 
in one’s mental make-up and personality that are believed to 
be important for a good teacher. The desirable propensities 
are enumerated rather than discussed, in order to make the 
address more practical. In the form in which the various 
points are brought out one is enabled to go over them and de- 
cide for oneself as to their relative importance in one’s in- 
dividual case. 

I. KNOWLEDGE. 


Good sound knowledge of the subject is undoubtedly one of 
the principal qualifications of a teacher, and a qualification 
to which it is difficult to rise in a subject like engineering, for 
several reasons. In the first place, a teacher of engineering 
is of necessity somewhat detached from the actual practice. 
In the second place, engineering is as much an art as it is a 
science, and while one may be an expert designer of structures 
or of machinery, it is not easy to impart such knowledge 
to students. In the third place, engineering standards and 
practice vary quite rapidly, and it takes steady work in order 
to keep abreast of the times. 


1 An address delivered before the Pittsburgh Section of the American 
Institute of Electrical Engineers, on May 12, 1914. 
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QUALIFICATIONS OF A TEACHER OF ENGINEERING. 


Nevertheless, a teacher of engineering must strive and work 
constantly, improving his knowledge in certain directions. 
He must not seatter his effort in too many directions, but, as 
another extreme, he must not become engrossed in one little 
detail to the exclusion of other important points. It seems 
to the author that an expert teacher in engineering in a re- 
sponsible position must at no time lose sight of the following 
points, and keep on working on them and refreshing them as 
time and opportunity allow. 

Critical knowledge and clear understanding of the funda- 
mentals of the profession. 

Thorough grounding in the auxiliary sciences, such as 
physies, chemistry, mechanics and mathematics. 

Sufficient practical experience in various branches of pro- 
fessional work. 

Broad knowledge of and interest in the adjacent kinds of 
engineering. 

Knowledge of the current practice and of the literature in 
one’s specialty. 

Intelligent understanding of the recent problems and of the 
disputed points in theory and practice. 

General culture and education. 

Knowledge of human nature and of the elements of educa- 
tional psychology. 

II. Amity. 

However important knowledge is, it is of little avail to the 
students unless the teacher possesses this knowledge in a 
‘*liquid’’ readily accessible form. In other words, the teacher 
must not only know his subject, but be ready to explain it 
to his students and to inspire them to independent reasoning. 
We all remember from our own experience teachers who knew 
a great deal but could impart to us very little, and we also 
remember with gratitude teachers whose source of knowledge 
did not go beyond a few textbooks, but who could explain and 
present the few things they knew in a masterly way. A truly 
great teacher must combine both, a vast store of knowledge 
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and the ability of imparting it. Let a teacher of engineering 
ask himself what his ability is in regard to the following points 
and circumstances of a teacher’s daily life. 

Ability to understand the student’s point of view. 

Ability as teacher in the laboratory. 

Ability as teacher in elementary course. 

Ability as teacher in advanced theory. 

Ability as a lecturer. 

Ability to inspire students. 

Ability in recitation and quizzes. 

Ability in personal contact with students. 

Ability as mechanic. 

Ability as writer. 

Ability as draftsman and designer. 

Ability for original research, experimental. 

Ability for original research, theoretical. 

Administrative ability. 

Ability as disciplinarian. 


III. Mentat CHARACTERISTICS. 


The desirable qualifications of a teacher enumerated under 
I and II above are rather complex, composite things, partly 
based upon one’s natural gifts, partly upon conscientious 
training. Like an athletic feat is the result of training of 
many separate muscles, so each kind of ability enumerated 
above may be developed by paying attention to certain in- 
dividual traits of character, which traits properly combined 
and practiced result in those desirable qualifications. The 
author would not venture to state which of such elementary 
mental characteristics are more important than the others. 
For this reason he merely states them in an alphabetical order. 
A teacher can go over the list and decide for himself what he 
lacks and upon which characteristic it is best for him to con- 
centrate. Intelligent attention to one’s defect is the first 
step towards correcting it, and constant attention and sincere 
desire together with hope and faith go a long way towards im- 
proving one’s personality. So let the teacher possess 
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Accuracy, Originality, 
Broadmindedness, Practical inclination, 
Business judgment, Quickness of perception, 
Common sense, Reasoning power, 
Creative imagination, Tact, 

Individuality, Theoretical inclination. 
Memory, 


IV. VouiTIoNaL CHARACTERISTICS. 

Perhaps the most pronounced distinction between a teacher 
of engineering and a practicing engineer is that a. professor 
lays particular emphasis upon knowing things well, while a 
practicing engineer igs interested primarily in doing things. 
Of course, the distinction is one of degree; no one can know 
anything without a will to acquire the knowledge, and no 
practical man can do a thing without having at least some 
underlying theoretical knowledge. Nevertheless, the distine- 
tion is an-important one, and an intelligent understanding of 
the difference between the type of man who is satisfied with 
knowing and a man who finds his satisfaction in doing things 
will help an observing person to explain many a shortcoming 
in both a teacher and a practicing engineer. 

Let us call a teacher a mental type and a successful ener- 
getic practicing engineer a motive type. We have then this 
anomaly in our educational world. A man of mental type 
teaches students who are mostly of a motive type for a pro- 
fession which distinctly requires a motive type. Does this 
not explain the lack of interest whenever a teacher of engi- 
neering goes into abstract theory, and a renewed interest on 
the part of the students as soon as he begins to talk of practical 
things. 

Let the teacher of engineering be of mental type. A man 
of purely motive type is hardly suitable for the position, but 
let this teacher train himself so as to have at least some sem- 
blance of a man of motive type. Let him be a man of decisive 
action and energy, of quickness and wit, and not a compla- 
cent old croney with his nose always in a book, and with no 
interests in common with his students except his narrow sub- 

17 








PREPARATION AND QUALIFICATIONS 


ject. Let him develop his personality so as to appear a living 
example of an energetic practical man before his students. 
Here is an alphabetical list of things to think about. 


Adaptability. Persistence. 

Ability for team work. Power of concentration. 
Commendable ambition. Power of expression. 
Dependability. Quickness of execution. 
Energy. Regularity (punctuality). 
Firmness. Repose. 

Initiative. Self-control 
Improvability. Simplicity of taste. 
Obedience. 


V. EmortioNaAL CHARACTERISTICS. 

I am not sure that I can differentiate clearly between the 
propensities enumerated under the volitional characteristics 
mentioned above and the emotional characteristics that fol- 
low. I only know that emotions occupy an important part 
in man’s life, whether he himself knows it or not. Proper 
emotions are a great source of enjoyment, strength and in- 
fluence in man’s life, while improper or insufficient emotions 
are one of the greatest handicaps in man’s activity. I there- 
fore give the following list as a suggestion to a teacher of 
engineering who wants to be a real friend of his students, a 
man whose personality they will carry away with them and 
remember throughout their lives. 


Agreeableness. Optimism. 

Appearance. Personal magnetism. 
Human nature. Self-forgetfulness in work. 
Tdeality. Sense of humor. 

Loyalty. Sociability. 

Modesty. Veracity. 


The foregoing desirable qualifications grow by exercise; 
therefore a teacher must lead a full and varied life so that 
the good that is in him becomes organic, becomes part of his 
nature. 

The following forms of activity are among those that bring 
out a fuller measure of one’s nature, and at the same time 
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establish more points of real, lasting, human contact between 
the teacher and the student. 

I suggest these forms of activity for a teacher who feels 
that his mental horizon is narrowing down, that his time 
seems to be spent entirely in routine work, and that he is 
rapidly becoming a drudge and not a source of inspiration to 
his students and co-workers. Let him look over the following 
list and see if one or more of the forms of activities suggested 
below will not remedy his condition. 

Research and avocation as stimulants of the will. 

Manual work and proficiency in arts and sports. 

Study of history, philosophy, languages, etc. 

Training in business. 

Welfare work and political activity. 

Harmonious family life and a circle of devoted friends as 
factors tending to develop unselfishness and sympathy. 

The wholesome infiuence of fiction, poetry and drama. 

Arousing love of nature and man through punting and 
seulpture. 

Joy of living and decorative arts. 

Self-expression through music. 

Biographies of great men. 

Religious devotion and humility; 

Efficacy of prayer and of self-suggestion because of desir- 
able mental images created. 

Note.—The following topics were brought up by those 
present during the discusion of this address: 

Actual cases of successful and inspiring teachers, and their 
methods. 

Cases of shortcomings on the part of teachers, and con- 
structive criticism as to remedies. 

General criticism of the curricula and of the methods of 
teaching and administration in American colleges of engi- 
neering. 

Education in engineering abroad. 

Engineering research by teachers. 

Minute guidance of a student vs. development of his re- 
sourcefulness and self-reliance. 
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THE DEFINITION OF THE HORSEPOWER. 


BY EDWARD V. HUNTINGTON, 


Asst. Professor of Mathematics, Harvard University. 


An examination of recent publications shows that the 
auth6rities are not agreed as to the precise definition of the 
horsepower in the English speaking world. Without presum- 
ing to take sides in this controversy, which obviously concerns 
British as well as American engineers, I wish to offer the 
following observations concerning the nature of the question 
at issue. 

In the first place it must be noted that there are, as a matter 
of fact, a number of distinct kinds of pounds force in use, 
each one being defined as the force required to support a pound 
of matter against gravity in some specified locality. Thus we 
have a London pound force, a New York pound force, etc., 
and also what I may call for the moment the ‘‘international,’’ 
or ‘‘neutral,’’** pound force, which is the force required to 
support a pound of matter in any locality where the accelera- 
tion due to gravity has the internationally agreed upon valued 
Jo == 980.665 cm./sec.” = 32.1740 fit./sec.2. (Such a locality is 
approximately 45° latitude, sea level.) 

Similarly, there are a number of distinct horsepowers in use, 
each one being defined as 550 foot pounds (of some specified 
kind) per second. Thus, a London horsepower means 550 
London foot pounds per second, a ‘‘neutral’’ horsepower 
means 550 ‘‘neutral’’ foot pounds per second; ete. But 
besides all these there is also what I may call for the moment 
the “‘ electrical’’ horsepower, defined as 746 watts. 

The question at once arises: Which of these various units of 
foree and power shall be taken as the standard? 

*The term ‘‘international’’ or ‘‘neutral’’ is a temporary term used 
here merely to avoid misunderstanding in the present paper. It was 
thought that the use of the equivalent term ‘‘standard’’ at this point 
might appear to be begging the question. 
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In regard to the pound force, the present writer has sug- 
gested in the Bulletin of the Society for the Promotion of 
Engineering Education for June, 1913, that what is here called 
the ‘‘neutral’’ pound force be accepted as the ‘‘standard’’ 
pound force, the other pounds force being called ‘‘local’’ 
pounds force, and this suggestion has already been adopted 
by the U. S. Bureau of Standards, in their Cireular No. 34, 
second edition, 1914. 

The corresponding question in regard to the horsepower is, 
however, still open. 

The American Society of Mechanical Engineers (through its 
Power Test Committee), and most of the new engineering 
handbooks, employ what is here called the ‘‘neutral’’ horse- 
power; while in the Standardization Rules of the American 
Institute of Electrical Engineers, and in the Circular of the 
Bureau of Standards already referred to, we find what is here 
ealled the ‘‘electrical’’ horsepower. 

In order to compare the various horsepowers, we may reduce 
them to a common unit, as follows: : 


1 ‘‘neutral’’ h.p. = 550 ‘‘neutral’’ ft. Ib. per sec. = 745.701 watts; 
1 ‘‘electr.’’ h.p. = 550.220 ‘‘neutral’’ ft. Ib. per sec.—=746. watts; 


1 ‘* London’’ h.p. = 550.220 ‘‘neutral’’ ft. Ib. per sec.—=746. watts;. 


this last value being computed on the assumption that the- 
value of g at London is 981.057 em./sec.?, which is somewhat. 
less than the value usually taken for London. 

The question lies then between the ‘‘ neutral ’’ horsepower 
of 550 ‘‘neutral’’ foot pounds per second on the one hand, 
and the ‘‘ electrical ’’ horsepower of 746 watts (which is ap- 
proximately the same as the ‘‘London’’ horsepower of 550 
London foot pounds per second) on the other hand. 

The arguments on the two sides seem to turn chiefly on the 
following points. 

1. The A. S. M. E. would prefer the definition 1 h.p. = 550 
(neutral) foot pounds per second, because this retains the 
familiar numerical factor 550, which has been associated with 
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the horsepower since its introduction. To this the Bureau of 
Standards replies that the factor 550 is still preserved in the 
definition 1 h.p.—746 watts, since this is equivalent (ap- 
proximately) to 550 London foot pounds per second. But this 
reply does not satisfy the A. S. M. E., who decline to use any 
of the ‘‘local’’ foot pounds, preferring to mean by ‘‘foot 
pound’’ always the ‘‘neutral,’’ or ‘‘standard,’’ foot pound. 

2. The Bureau of Standards endorses the definition 1 h.p. 
= 746 watts because this value, besides being simpler than 
745.701, is said to have long been used, even by mechanical 
engineers, as the exact equivalent of the horsepower. To this 
the A. 8S. M. E. would reply that the value 746 has been used 
merely as a convenient approximation, which is correct as far 
ag it goes—that is, to three significant figures—but which was 
never intended to be interpreted as 746.000, and hence is not 
at all in conflict with the more exact value 745.701. 

It is to be hoped that some agreement may soon be reached 
on this question, for, although the difference amounts to less 
than 1 part in 2400, and is therefore ordinarily negligible in 
practical measurements, it is still highly desirable that the 
definitions given in the text-books should be consistent. 

It is understood that steps have already been taken for a 
consultation between British and American engineers on this 
subject, and it is not unlikely that what is here called the 
‘‘international,’’ or ‘‘neutral,’’ horsepower may be agreed 
upon as the standard horsepower, just as the ‘‘international,’’ 
or ‘‘neutral,’’ pound force has already been agreed upon as the 
standard pound force. 





A NEW FORM OF PLUG SWITCHBOARD. 


BY CLIFFORD W. BATES, 


Electrical Engineering Department, Sheffield Scientific School of Yale 
University. 


Since the plug switchboard is one of the most vital parts of 
the equipment of any experimental laboratory, a description 
of the rather novel type in use in the electrical engineering 
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laboratory of the Sheffield Scientific School may be of inter- 
est. Complete originality is not claimed, as the idea was ob- 
tained from a board’ seer. in Professor Bedell’s laboratory at 
Cornell University, but the details have been modified to ob- 
tain a board which is very cheap and very compact. The cost 
of the various boards in our laboratory was about $0.50 per 
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Fic. 2. PLu@ SwitcH BoarD. Front and back views of complete sec- 
tions and of the parts composing them. 
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A NEW FORM OF PLUG SWITCHBOARD. 


terminal, including erection (plus the original cost of the 
punching dies), but not including connection. The space re- 
quired is about 16 square inches per terminal. 

Essentially the board consists of parts much like the blade 
and jaws of a switch, instead of the usual taper plug and solid 
jack, or split cylindrical plug and jack. The part corre- 
sponding to the switch blade is made the plug, while the jaws 
of the switch are stationary. Fig. 1 shows the method of 
construction, assembly and details of mounting. The jack or 
jaw consists of three pieces of spring brass, two of which are 
identical and form the slightly flexible contacts (D), while 
the third is a brass spacer block (ZH). These pieces are 
bolted by two small bolts to a piece of ebony asbestos board 
(B) (made by the Johns-Manville Co.), there being six or 
eight jacks on one of these pieces. Each of these pieces of 
asbestos board is in turn bolted to a companion piece (A) 
which forms the face of the board. This piece is made notched 
to receive the jacks, and thus barriers are formed: between 
adjacent jacks to prevent accidental short circuits. It is also 
made longer than the other piece to allow bolting to an angle 
iron or I-beam framework. Fig. 2 is from a photograph 
showing front and back views of complete sections and of the 
parts composing them. 

The complete panel is built up of thirteen of these sections, 
starting about twenty inches and extending up to about six 
feet from the floor. The space at the bottom is filled in with 
a large piece of asbestos board and the top is completed by 
another large section. This upper section is utilized to mount 
circuit breakers, which control the supply of power on some 
of the lines. On the main floor, six panels having thirteen 
sections and six terminals per section are mounted side by 
side, I-beams being used as uprights, except at the ends where 
angles are used. On each of the upper floors a single panel 
is mounted, eight terminal sections being used. The frame- 
work is of wood bolted to the edges of an opening in the brick 
wall of the wire tower. Figs. 3 and 4 show these boards. 
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Other smaller panels are also used throughout the building in 
various places. 

Connection is made to the jacks by bolting an ordinary 
terminal lug of suitable size by means of the same bolts which 





Fig. 3. Ptuuae Swrrenw Boarp IN ELECTRICAL ENGINEERING LABORA- 
TORY, showing six panels assembled with slate panels of the usual form. 


fasten the jacks to the carrier pieces. The plugs (shown in 
Fig. 5) are made of pieces of copper tubing flattened for 
about half their length. The flexible cords are sweated into 
the open ends as in a terminal lug, and pieces of fiber tubing 
are driven over the round end of the plugs to serve as insu- 
lation and as handles. The wall thickness of the copper tub- 
ing is made such that, when flattened, the plug has exactly 
the thickness of the spacer used in the jack. The fiber tube 
is a snug fit on the plug, but the whole plug is drilled trans- 
versely, and a small pin driven through to prevent the fiber 
handle from coming off. 
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Fie. 4. PLue SwircH Boarp, as used on the upper floors for distri- 
bution. N 


No. 5 B. & 8. ‘‘ dynamo cable ’’ (an extra flexible cable) is 
used for the flexible leads. The capacity of such a plug is 
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about 100 amperes, and that of the jack is 200 amperes or 
more, The jack will allow the insertion of two plugs with 
full area in contact, or of three with partial contact area. 

In addition to the low cost and space, the following advan- 
tages may be mentioned : 

1. Several plugs may be accommodated in one jack simul- 
taneously. 
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Fia. 5. 


2. In case of a short-circuit, there is usually not damage 
enough done to either the plug or jack to require any im- 
mediate attention. This has been shown repeatedly by short- 
circuits on both a 56-cell storage battery of 200 ampere hours 
capacity and on the power system supplied by one or two 
100 k.w. generators (230-volt three-wire, dic.), protection 
being provided in each case by circuit breakers set at 100 
amperes. In no case has any damage been done, which could 
not be repaired by anyone in a few minutes with the aid of 
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a screw-driver and a file, and very seldom is even this atten- 
tion necessary. In plug boards of the more usual forms, even 
opening a circuit under load will usually necessitate reaming 
out the jack and turning off the plug. 

3. Connections for currents up to 20 or 30 amperes which 
are to remain in place for a considerable time may be made 
by inserting solid wires of suitable gauge to make a firm con- 
tact in the jack, instead of the plug, the length being such 
that the wire will lie snugly on the surface of the board. This 
leaves the front of the board practically clear for temporary 
connections. 

4. No live parts are exposed, 

The asbestos board was obtained from the Johns-Manville 
Co., drilled and machined ready for assembling. The dies 
for the contacts and spacers were made by a local firm of 
machinists who also did the punching and other machine work 
on the contacts and the machine work on the steel frame- 
work. The terminal lugs are obtainable from any electrical 
supply dealer. All the work of erection of the boards was 
done by unskilled labor, with a little help from our mecha- 
nician. The plugs were made by the mechanician from copper 
tubing by cutting off to the required length and inserting in 
an ordinary compression testing machine, whose beam was 
set to the load which was found to give the proper gauge, 
power being cut off when the beam tipped. 
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THE EQUATION OF ROTATION. 


BY R. F. DEIMEL, 
Stevens Institute of Technology, Hoboken, N. J. 


Professor E. V. Huntington has recently* pointed out and 
corrected a mistake occurring in several textbooks on mechan- 
ics, in which it is stated that in the equation M —ZJa, any 
point can be chosen as the axis of rotation. 

The mistake is inexcusable; none greater is possible. But 
while we cannot explain it away, we can at least account for 
it. In our desire to be practical and “‘ efficient ’’ [sic!] we 
have let problem-solving degenerate into answer-getting. Me- 
chanics has been made an excuse for arithmetic but arithmetic 
is not repaying us in our own coin. To learn to solve prob- 
lem is not to work a score or more of easy ones: it is to try 
a few that are difficult, that involve, in fact, a fairly decent 
knowledge. The importance of a subject in our elementary 
books cannot be judged by the number of problems allotted to 
it; the number depends entirely on the facility with which 
they can be done. Teachers who believe that students cannot 
learn, cannot profit by, and cannot be interested in so-called 
theoretical discussions are themselves prone to lose interest in 
theory, and with disastrous consequences. 

I offer the following slightly condensed derivation of the 
equation of rotation as an illustration of a simple, essentially 
non-mathematical discussion suitable for engineering students. 

To obtain the equations of motion, or of equilibrium, of a 
rigid, elastic, or fluid body, the most obvious way is to derive 
the desired equations for a point and then to apply them to 
a set of interconnected particles. Two equations are necessary 
and sufficient to specify the behavior of a particle. One form 

* The Theorem of Rotation in Elementary Dynamics,’’ Bul. Am. Math. 


Soc., Vol. XXI, No. 2, p. 64, Abstract 10. The complete paper, which 
I have seen in galley form, will appear in the Am. Math. Monthly. 
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—among others—is / ma applied in two non-parallel di- 
rections. 








Fie, 1. 


Consider therefore one particle m, Fig. 1, of a set whose cen- 
troid is at C; O is any other point on or off the body. The 
acceleration of C isa. If O belongs to the moving system call 
its acceleration a’. It may be one of the particles or their in- 
stantaneous center. If O is merely a point in space it can be 
considered fixed because all motion can be referred to it. w 
and a specify the rotation. 

If a» is the acceleration of m perpendicular to p and if the 
resultant external and internal forces on m in the direction 
and sense of a, are F and Fj, 


F oe F 4 M4p. 
Multiplication by p gives 
M + M,=mpa, 


where M, M;, are the resultant external and internal moments 
on m about O. For a set of interconnected particles, rigid or 
not, we get by algebraic addition* 


=M = 3mpa, (1) 


since the internal reactions vanish in pairs. 
* Observe that this method does away with ‘‘couples.’’ We discuss 


couples in elementary courses more out of respect to Poinsot than by 
conviction. 
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We can now proceed from (1) in two distinct ways, depend- 
ing upon how ay is to be expressed. 

I. If the body is rigid the acceleration of m can be expressed 
in terms of that of C by a fundamental theorem in kinematics : 


Gy = Tw? sin 6 + ra cos @ + asin (y+ ¢$) (2) 
whence 
=M = w* mrp sin 6 + aXmrp cos 6 + akmp sin (y + 4), 


in which » and a have been taken out of the summation sign 
because they do not depend on the position of m if the body 
is rigid. 

By expressing functions of @ in terms of ¢, by expanding the 
last term, and by using the defining property of the centroid, 
we find 

3M =a mr? + lasin ysm, (3) 


the interpretation of which is evident from Fig 1. 
Special Cases. 
i. If O lies at the centroid 
3M =admr’. 
ii. If O is fixed in the body and in space 
3M = Ia 


where M and I are both about 0. 
iii. If O is part of the moving system and if its acceleration 
is zero or passes through C 


la =a sin y, 


therefore 3M = Ia, 
as in ii. 
II. The motion of m may be expressed in terms of its co- 
ordinates with respect to O. 
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Special Cases. 
iv. If O is fixed in space, whether or not it is fixed in the 


body, 
ld 
er (p*w), 


where » is the angular velocity of p. If the body is rigid and 
has a fixed axis at O, » is common to all the vectors p and (1) 
becomes 


sya 
=M = 7 (le) 
= Ta, 


because J, which is about O, is constant. 
v. If O is the instantaneous center 


ld : 
are (p?w) — pw. 


The first term includes the acceleration pw, normal to p, due to 
radial velocity. Although the radius vector is not constant, 
the radial velocity is nevertheless zero. Therefore the accel- 
eration pw must be subtracted from the general expression. 
Putting a» in (1), we get 


d w dl 
2M = 7 (le) — 5 FH (4) 


where M and I are about the instantaneous center. 

Eq. (4) shows that the favorite generalization in elementary 
texts—‘ moment is the time rate of change of angular mo- 
mentum ’—needs to be qualified to make it correct. The same 
criticism applies to the analogous statement concerning linear 
momentum. 

vi. If O is any fixed point in space, the angular velocity of 
each radius vector must be expressed in terms of the angular 
velocity of the body. This leads ultimately to eq. (3). 

Eq. (4) which is apparently new in form and in derivation, 
may be written 
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w dl 
>M = lat > dt’ 
which can be simplified still further. Let us however apply 
(3) and (4) to a problem: 

A heterogeneous sphere of radius r rolls, without slipping, 
down a sphere of radius R. 








Fig. 2. 


In Fig. 2 C is the centroid of the rolling sphere; it is not at 
the center. 
For pure rolling 


(R+r)o=r(0+¢9), 
the angular velocity being 
ao cy + 6. 

The acceleration of C is found from that of the center or of 
the instantaneous center and is given by the theorem contained 
in eq. (2). If mk? is the centroidal moment of inertia of the 
rolling sphere, we get by applying (3) to the instantaneous 


center, 
3M = m(k? + 1?) + mrhod sin 6. 


To use (4) notice that 
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I=m(k? +1?) 
and 
2? =r? +h? — 2rh cos 8, 
whence 
3M = m(k? + 1?) + mrhod sin 6 
as before. 
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IMPORTANCE OF DESCRIPTIVE GEOMETRY 
. AND ITS PLACE IN THE COURSE. 


BY FREDERIC C. BIGGIN, 


Professor of Architectural Engineering, Oklahoma A. and M. College.* 


The three-term year is in force at Oklahoma A. and M. Col- 
lege. Throughout the sophomore year a course in mechanical 
drawing, or as Professor French aptly calls the subject ‘‘engi- 
neering drawing,’’ is given to all engineers. This occupies 
six hours per week during the fall and winter and four hours 
in the spring term. With the increase in entrance require- 
ments for the school of engineering to full fifteen units, already 
decided upon, this work will doubtless be thrown into the fresh- 
man year. 

The study of descriptive geometry commences with the 
winter term,—three hours theory and four hours drawing per 
week—and continues during the remainder of the year. 
Text-books and lectures are both employed. The text now in 
use not only contains most of the good points of the old books, 
but adds many of its own, notably a large number of practical 
problems. As a direct consequence of the latter, not once 
during the year was the usual question asked: ‘‘ What is the 
practical use of descriptive geometry?’’ From the stand- 
point of the teacher and student, the question has always 
seemed to me a fair one as applied to any subject in an 
engineering course. 

The ‘‘practical’’ side of descriptive geometry is not the only 
one worth considering; it is open to debate whether it forms 
even the most important one in an engineering course. We do 
not teach a boy Latin so that he may speak it in the bosom of 
the family, but rather that he may thereby be enabled to better 

* At this college descriptive geometry and its applications, including 


perspective and shades and shadows, are taught by the department of 
architectural engineering. 
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understand and turn to his own purpose the king’s english. 
Descriptive geometry trains the imagination, and in this re- 
spect is one of a few in the college course. Sometimes it can 
be given credit for appearing to create in the student this 
‘*sixth’’ sense, where it showed no signs of existence. In the 
final analysis all modern achievements depend upon this power 
of ‘‘seeing things’’ before they are on paper. As all mathe- 
matical subjects, descriptive geometry also teaches:clear, con- 
cise reasoning, and cultivates the ability to take logically one 
step after another, until the desired result is attained. 

Although descriptive geometry might be defined as ‘‘the 
science of mechanical drawing,’’ and is undoubtedly a funda- 
mental study, better results in teaching this subject are ob- 
tained after a student has acquired a fair knowledge of actual 
drafting-room work. A suitable prerequisite would perhaps 
be one full term of engineering drawing, after which the 
course in descriptive geometry and drawing could go forward 
coincidentally. The interdependence of these subjects should 
be continually impressed on the student. Another study in- 
timately connected with descriptive geometry is of course ana- 
lytical geometry, and there are advantages in running these 
courses concurrently, for familiarity with the conic sections 
and other curves is essential to both. Some text-books, so ex- 
cellent in many ways, are deficient because they neglect conic 
sections, space curves, and all warped surfaces either useless 
or useful. 

Models offer marked aid to the average student in grasping 
either descriptive geometry or its prerequisite solid geometry. 
Where problems given are of such a nature that with heavy 
paper and scissors, cord, pencils, triangles, etc., members of the 
class can prepare their own models, a double advantage is 
gained. Even warped surfaces and space curves become 
quickly intelligible to one when models are brought out. To 
many students, without models these are like the ogres of child- 
hood stories; ‘‘terrible creations produced by bright minds to 
spread fear.’’ Models are also essential in demonstrating 
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practical aplications of the subject, and arouse an interest in 
the student that no discourse can. 

Success in teaching descriptive geometry depends not so 
much on close study of the text, as on the working of exercises. 
It reminds one of the question asked a noted soldier, ‘‘ What is 
most necessary to the prosecution of a successful war?’’ 
‘*Money’’ was the answer. ‘‘And what next?’’—the ques- 
tioner asked, ‘‘More money.’’ So it is with this college sub- 
ject; on the number and quality of the problems worked out, 
the result entirely hangs. Good judgment is a prime essential 
here. Too much time of both teacher and student is often 
taken up in the preparation of ‘‘finished’’ drawings, with a 
serious decrease in output. This is a mistake. ‘‘Home work’’ 
should be almost entirely freehand, and the neat student will 
soon find that with practice it is possible to make as attractive 
a drawing in this way as when using straight edge and com- 
passes. In the drafting room a positive increase of efficiency 
in most men’s work is attained by requiring problems in de- 
scriptive geometry to be completed in pencil only, inking-in 
perhaps borders, figures and lettering. The ‘‘sloppy’’ drafts- 
man is forced to become a neat worker, and the amount accom- 
plished is increased. 

The last two years have been prolific in new text-books on 
deseriptive geometry, and several offer features that are im- 
provements on the older books. The regret must always be 
that no text contains all the good points. In one the citation 
of fundamental problems in solid geometry, and the stressing 
of four fundamental problems of descriptive geometry, are 
valuable helps. Some of the new books retain the simplified 
Faunce notation of ‘‘a’, a, a’’ for points and lines, and 
“VX, HX, PX,’’ for planes. Others have gone back to the 
old Church notation, dating from the period of the war between 
the states. As a working basis the writer prefers the Faunce 
notation. 
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BETTERING THE USE OF ENGLISH.* 


Turts COLLEGE ENGINEERING SCHOOL, 
Turts CoLtuece, Mass., Jan. 1, 1915. 
To THE EpiTors: 

Although it is no longer difficult to find engineers who write 
notably well, or whose evident desire at least it is to use good 
English, there are still many in the profession who, if they 
were to speak frankly, would confess that they do not think 
the game worth the candle. The grounds on which such 
writers justify their attitude are almost always the same. 
May I have space in your columns for a word about each of 
what I have found to be the four stock excuses? 

1. Words, they tell us, at best are poor means of expressing 
technical ideas. Inevitably the engineer compares verbal 
language with the mathematical calculations, tables, drawings 
and graphs of various sorts that he uses, and in contrast with 
the directness and accuracy of these forms of expression 
‘*English’’ may seem uncertain, coy and hard to please. In 
such comparison two things may be overlooked. First, ideas 
expressed in mathematical or graphical forms, and ideas that 
should be expressed in English are of distinctly different 
sorts. Second, while the engineer has spent many hours 
of hard labor learning to use mathematical language, for in- 
stance, he has very likely contented himself with such powers 
of expression in English as he was ‘‘born to.’’ Unquestion- 
ably all ideas that can be best expressed in mathematical or 
graphical form should be so expressed, and not in English. 
But there are ideas that can be adequately expressed only in 
verbal language. The writer on technical subjects needs first 
to select carefully the proper form in which to express each 
idea, then to treat those to be expressed verbally with the 
same painstaking respect he shows those given the more pecu- 
liarly engineering forms. If he is still troubled by limita- 
tions, he will find them in his powers of expression rather 
than in the English language. 

* Reprinted by courtesy of the Electric Railway Journal from the 
issue of January 9, 1915. 
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2. Others tell us that technical writing is too difficult for 
the ordinary engineer. Unquestionably it is no easy matter 
for one who has special knowledge so to put himself in the 
place of those who have not as to make himself clear. Neither 
is it easy to reconcile the amount one feels should be said with 
the inevitable time or space limitations. Yet the problems 
that arise in these ways are no more serious for engineers than 
for others; and aside from these difficulties engineering writ- 
ing is relatively an easy matter, simple and obvious the mo- 
ment the problems of expression are squarely faced. One 
who does not believe this needs but to compare the technique 
of any form of scientific writing with that of poetry, of the 
short story, or of the drama. Considering that written 
language is the means by which the engineer markets his 
most valuable product, is there any greater necessity for a 
poet to learn to write poetically than for an engineer ta 
master the art: of writing accurately and effectively? 

3. Most commonly, perhaps, we are told that ‘‘any engineer 
will understand.’’ Perhaps he will; engineers are accustomed 
to crack hard nuts. But misunderstandings occur more fre- 
quently than we like to admit, for engineers, like the rest of 
us mortals, at times deceive even themselves into thinking 
they get the meaning, lest they confess themselves to be dull. 
Even if the reader gets the meaning fully, that is by no means 
enough. He should not be asked to go back and reread or 
otherwise to labor over the subject simply because of the 
inability of the writer to put it, from the start, accurately 
and clearly. It is much easier to hit at am idea than to work 
out exact expression, but generally when a writer has taken 
the pains to find the best way of saying just what he means, 
he is fully repaid for his efforts in the increased accuracy of 
his own understanding. Even if it were not so it would be 
poor economy, in order to save time in composition, to put an 
unnecessary burden on each individual one of his readers. 
The subject on which one is writing may be itself difficult for 
the reader to understand, just as a complicated piece of ma- 
chinery may be difficult to learn to operate; but the writer is 
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no more justified than the manufacturer in putting his 
product on the market in such shape that it has to be recon- 
structed in order to be mastered. 

4. In the last place, a variety of misuses have been allowed 
to pass current in technical writing for the reason that it 
has been assumed that engineers do not care for style. Simi- 
larly, business men used to fill their letters with unwarranted 
abbreviations, ellipses of words grammatically necessary, and 
incomplete or wobbly-constructed sentences, and glory in these 
things because they thought them to express that distinctly 
American quality of ‘‘ snappiness,’’ But what was rugged 
strength in a frontier country becomes mere boorishness in a 
more highly-developed community. In these days the best 
concerns send out letters that bespeak business firmly enough 
established to do whatever is undertaken in the best form. 
The rapid advance this country is making is nowhere more 
notable than in the more perfect finish of the material output 
of American engineers. Should any engineer be satisfied at 
present with a shirt-sleeves style of writing? 

The general problem of bettering our American use of Eng- 
lish is serious. Our schools grasp at the shadow of the latest 
fads and lose the substance; they have confused work and 
play till often athletics is the only thing eagerly entered into, 
the one thing efficiently managed. The literature read by the 
largest number of our people takes its chief delight in the 
vulgar and in the abuse of slang which parades vain repetition 
to cover absence of thought. Everywhere there is need for a 
strong stand for good English. The familiar words of Henry 
of Navarre are to the point : ‘‘Go hang yourself, brave Crillon. 
We have fought at Arles and you of all men were not there!’’ 
The fight for accurate thinking, for exact and adequate ex- 
pression is a strong man’s battle. To whom should it be a 
greater reproach than to an engineer if we could say, ‘‘ And 
you of all men were not there!”’ 

SaMvuEL C. Erez, 
Professor of English and Modern Languages. 
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IDEALS AND METHODS OF MACHINE DESIGN 
AND CONSTRUCTION AT THE MICHIGAN 
AGRICULTURAL COLLEGE.* 


BY EDWARD J. KUNZE, 


Assistant Professor of Mechanical Engineering, Oklahoma A. and M. 
College. 


The work in machine design and construction is under one 
head thus securing a superior selection and correlation of sub- 
jects. The student during the last three years of his course in 
mechanical engineering uses various methods and has pre- 
sented to him a large variety of subjects for design. This type 
of organization permits a closer codperation between machine 
design and shop work. 

We endeavor here to link good commercial practice with 
theory. Our object is to put more seriousness into our teach- 
ing of engineering. We do not use school terms such as 
‘*plate’’ in the designation of drawings. Our drafting rooms 
are real drafting rooms carried on along lines obtaining in 
good commercial practice. 

We wish to make of our students more responsible men. 
We endeavor to develop individuality and judgment.t We 
desire to create a more businesslike atmosphere in the college. 
Our object is not to make engineering less rigid but to make 
it more interesting, more fascinating and hence more under- 
standable; more thoroughly grasped and hence better as- 
similated. 

We try to do these things by applying principles as soon as 
possible after they have been enunciated. We make our 

* The text of this paper was delivered as an address before the Michi- 
gan Engineering Society in January, 1914. At that time Professor 
Kunze was Assistant Professor of Mechanical Engineering at the Michi- 
gan Agricultural College. Since writing the paper he has assumed his 


new duties at the Oklahoma A. and M. College—TuHeE Epiror. 
+ See Proceedings, Vol. XVIII, p. 379. 
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examples real, doing away with exercise pieces as such almost 
entirely, both in the shops and in the drafting rooms, and 
designing and building real machines in real ways for real 
uses. 

The great variety of machines and tools now being made in 
our shops, permits the selecting in pedagogical order of the 
proper sequence of exercises. 

We create a need on the part of the students in exciting 
their desires by presenting subjects to them, first functionally, 
then following this by the pure theory underlying the subject 
at hand and then by applications of that theory. We lead 
them by means of that which is familiar to them, to that which 
to them has been unknown. 

Machines and tools are made according to commercial 
practice. Both processes, that of ‘‘building’’ and that of 
‘‘manufacturing,’’ as in lots and by the use of special tools 
such as jigs, are used. The work differs from that in com- 
mercial shops only in the time required to produce the ma- 
chine. The pedagogical order of selection of exercises does 
not permit of finishing a machine within a definite period. 

We do not make all of our equipment. Our policy is to buy 
the very best machinery such as are required for very accurate 
work, as for example, universal milling machines, and to make 
our own general equipment. 

Seniors and sometimes juniors design the machinery we 
make and the sophomores work out the details. This follows 
the order in which the work is done in the commercial drafting 
rooms and at the same time correlates the sophomore work in 
empirical machine design. 

The problems are attacked just as they would be in a com- 
mercial drafting office. The need is first considered. A gen- 
eral specification sheet is then prepared by the instructor, 
and the specifications elaborated by the student in accordance 
with his individual ideas, which the final specifications are 
checked and approved. As far as possible the students, and 
in the senior year especially, work on different problems or 
on the same problem with different specifications. 
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Drafting room standards have been’ adopted which are 
rigidly followed during the three years that our students take 
subjects in machine design. This follows good commercial 
practice. 

In connection with the courses in machine design, shop 
courses and works management, we have adopted a series of 
what may be termed ‘‘ Specialized Inspection Trips.’’ These 
are not entertainment trips. The students are not bewildered 
by examining all of the processes occurring in any one factory. 
A need is first established such as, for instance, in machine 
tool design after they have endeavored to complete their speci- 
fications for, say, a radial drill by reference to a rather com- 
plete catolog file the students find themselves somewhat shaky 
regarding some of the details. A trip to manufacturing con- 
cerns is then taken where radial drills, nothing else, are in- 
spected, several different shops being visited. 

A course is given in jig and fixture design not with the 
idea of making tool designers of our graduates, but to ac- 
quaint them with the principles of this important feature of 
manufacture. In this course special emphasis is laid upon 
working hand in hand with the shop, conferences being held 
by the student with the machine shop foreman. The jigs 
and fixtures designed are constructed and used in our shops. 
The courses in design, construction of jigs, and works manage- 
ment are carried on simultaneously, thus correlating the three 
courses. 

The course in works management includes such subjects as 
location and design of works, organization, costs, wages, labor 
and allied subjects. The principles are given first, followed 
by a series of lectures on their application to the different 
departments of a factory. 

We not only preach efficiency but we practice it. Indeed, 
the great variety and considerable number of machines and 
fixtures now going through our shops require a checking 
system. As an example of this we may consider the ‘‘ Pro- 
duction Order ’’ blank shown in Fig. 1. 
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PRODUCTION ORDER | eee 
DEPARTMENT OF MACHINE DESIGN AND CONSTRUCTION 
MICHIGAN AGRICULTURAL COLLEGE 


Issued to Date. 
cies scission iohtbaiepetiaiadicabcpanciaane 
As per Blueprint No. 
Pattern No... 
Piece No. 
Deliver to 
Date of Completion ___.... 
Remarks : 




















niibinernpiiiabinidaiietts Received by 














Supt. of Shops 





Fig. 1. 


These ‘‘Production Orders’’ are issued in triplicate, two 
going to the shop, the third being filed in the office. This 
latter one is destroyed when the shop has delivered the work 
ordered and has returned the first sheet to the office properly 
receipted. This permits of properly scheduling. work and 
of easily following it up. 

A ‘‘ work order ’’ card for the pattern shop is illustrated 
in Fig.2. By means of this the shop foreman can keep a record 
of the student’s work, waste and efficiency, and the student 
ean compare his time with that of a mechanic under similar 
conditions in a commercial shop. 

He can also obtain the shop cost of the pattern and thus 
have an idea of the pattern values. The writer is now pre- 
paring a similar ‘‘work order card’’ for the machine shop on 
which will appear, besides those items given above, items call- 
ing for the cost value of the machine and tools that are being 
used to machine the piece, the cost value of an automatic 
machine or special tool such as a jig that could be used for 
this purpose and the rate at which the pieces to be machined 
could be turned out with the refined equipment, the time cost 
of the operation; etc. The student is thus enabled to study 
production while producing and without expenditure of time. 
This vitalizes the work of the student and raises his interest. 
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spits WORK ORDER CARD 
PATTERN SHOP 
MICHIGAN AGRICULTURAL COLLEGE 





Pattern Order Number. 
Name of Pattern Date Issued 
Blueprint Number Piece Number. 














Estimated Time of Workman under Commercial Conditions. a 

Cost of Time ™ ? ? 
Date, Started Date, Finished 
Student’s Time 
Total Feet of Lumber Used... At Per Ft. 
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The patterns that can be seen in the pattern storage de- 
partment represent the kind of work now done in our pattern 
shop. The framed set of exercises consisting of mallets, 
bowels, ete., made of dark and light wood glued together, 
which is hanging on the wall of the bench room, represents the 
kind of work done up to four years ago. It is now only of 
historical value. 

Some of the machines under construction are: six 14-inch 
engine lathes, pattern lathes, planer, key way slot; two one- 
ton peumatic power pump, disc grinder, steam hammer, punch 
and shear, star feed for our boring mill, vertical slotting at- 
tachment for a universal milling machine and a great number 
of jigs, tools and fixtures. 
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UNIVERSITY EXTENSION WORK IN MAINE. 


BY L. H. HASKELL, 


University of Maine. 


Several years ago the University of Maine was obliged to 
abandon, for the time being, the subject of extension work 
while it was still in its infancy at the university. This was 
because of the institution’s enrollment, which had grown from 
500 students in 1904 to 1,200 in 1914. This rapid increase 
called for an enlargement of the equipment, erection of new 
buildings, and a larger faculty so that there was very little 
time or money to devote to extension. 

The first extension work of this kind done by the university 
pertained to agriculture and forestry. The College of Tech- 
nology is the latest to take up the work, and finds that it can 
do two kinds of work effectively; (1) in conjunction with the 
State Commission; (2) through organized classes. 

The College of Technology hopes to be of great assistance to 
the State Commission in solving engineering problems. It 
plans to improve the bridges of the state, abolish grade cross- 
ings, make better traffic regulations, better highways and better 
pay for engineers, increase the conservation of water-power, 
and be of assistance to every town and city in the State of 
Maine. The newly organized Highway Commission has al- 
ready established a laboratory at the university where all its 
tests for road materials, rocks, sand, gravel and road binders 
are being made. The commission has been paying especial at- 
tention to the subject of better bridges, having control of the 
construction of all new bridges and the maintenance of those 
already built. The dean of the College of Technology has 
been appointed consulting engineer on bridges. 

Class work was taken up and cards were printed giving 
notice of evening classes in mechanical drawing, electricity, 
steam engineering, highway engineering, shop mathematics 
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and numerous other subjects. Classes in the indicated sub- 
jects were promised for town or city if a reasonable number, 
six or more, should apply for one subject. 

A start was made in Bangor, a city of some 30,000 people, 
about nine miles from the university This was done threugh 
the assistance of the Chamber of Commerce. Classes in me- 
chanical drawing and electricity were organized to be held 
two evenings each week. These classes had use of the college 
laboratories and shops, and the courses showed excellent re- 
sults. The personnel of the classes was made up of young men 
from the Bangor Street Railway Co., the City Lighting Co., 
and many other Bangor companies. 

There were classes in reading, writing and arithmetic car- 
ried on in the Italian quarter of Bangor by students of the 
university. A class in analysis and use of fuel was held in 
one of the neighboring pulp mills by the Department of 
Chemistry. 

The work now being started includes the following: A 
course of lectures before the Bailey School of Industries at 
Bath, Me., a shipbuilding city, on subjects relating to the 
school; classes in drawing and shop mathematics to be con- 
ducted in one of the railroad repair shop towns; a course of 
lectures on the history of paper making, at the Penobscot 
Chemical Fibre Co.’s plant, for which arrangements have 
already been made. The last named is to be followed by a 
laboratory course in fuel testing and coal valuations. 

L. H. HAsKELL. 
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